Introduction
Dissecting aneurysms of the intracranial circulation are uncommon, representing only 3% of all cerebral aneurysms [1] [2] . If symptomatic, enlarging, and untreated, mortality rates for patients suffering from these lesions may approach 80% within five years of diagnosis [1] [2] . and prevent life-threatening bleeds from internal carotid-petrous segment (ICA-P) pseudoaneurysms is well-documented in current literature [3] [4] [5] [6] [7] [8] [9] [10] . However, reports on flowremodeling techniques to treat such lesions are less common. With the introduction of flowdiverting stents, treatment of aneurysms with challenging morphologies can be accomplished by eliminating or reducing wall shear stress within the sick arterial segment, while allowing flow throughout the parent artery branches and perforating arteries [1, [11] [12] [13] [14] [15] .
Case Presentation
We are describing the case of a 39-year-old male who in 2001 presented with a history of leftsided hearing loss and vertigo. The presenting symptoms prompted non-invasive MRI imaging, which demonstrated a 6 mm left ICA-P segment pseudoaneurysm ( Figure 1A) . Surgical treatment was considered a high-risk procedure at time of initial evaluation and attempted coil embolization was unsuccessfully undertaken. Since the diagnosis, the patient has been clinically followed and MRAs confirmed the progressive enlargement of the lesion to approximately 16 mm in size ( Figures 1B-1D ). Pipeline embolization was considered a reasonable alternative treatment option for this expanding ICA-P pseudoaneurysm. 
Technique description
After placing the patient under general anesthesia with heparinization, a sub-selective catheterization of the cervical left internal carotid artery was performed using a right femoral puncture. A pre-procedure diagnostic angiogram demonstrated a 16x12x10 mm left ICA-P with a 9 mm neck (Figure 2A) . Following the diagnostic procedure, the initial catheter was exchanged for a 6-French sheath guidewire and advanced into the left internal carotid artery (L-ICA). A reflux catheter was then advanced in a coaxial fashion and placed into the ascending petrous segment of the L-ICA. Through the long sheath and reflux catheter, a microcatheter was then advanced into the supraclinoid segment of the L-ICA. Utilizing this microcatheter, a PED was deployed from the distal petrous segment of the L-ICA into the proximal ascending ICA-P segment, positioning the device across the length of the pseudoaneurysm neck. A control angiogram showed successful stent deployment and suggestion of early stasis within the pseudoaneurysm ( Figure 2B ). There were no complications during the procedure. The patient was discharged home within 24 hours in satisfactory condition. A follow-up angiogram performed six months post-procedure demonstrated a complete occlusion of the lesion with a widely patent stent and normal ICA-P vasculature ( Figures 2C, 2D ). 
Discussion
Covered stents and detachable coils have been used to successfully treat iatrogenic, infective, and traumatic ICA-P pseudoaneurysm [3] [4] [5] [6] [7] [8] [9] [10] . Endovascular stents may be the preferred method of treatment in some patients based on their ability to gradually promote arterial wall healing leading to closure of the weaker and incompetent arterial segment, while preserving flow through the parent artery [3, 5, 16] .
The PED was introduced in April 2011 following approval from the Food and Drug Administration. It is currently approved to treat very large wide-necked intracranial aneurysms of the internal carotid artery involving the petrous to the superior hypophyseal segments [1, [11] [12] [13] [14] [15] . The PED is a tubular, endoluminal-covered, flexible bimetallic mesh that is designed to prevent blood flow from the aneurysm while keeping the parent artery intact.
Important factors to evaluate when considering the PED as a flow-diversion technique include careful evaluation of the branching arteries and the associated perforators related to that specific arterial segment [1, [11] [12] [13] [14] [15] . In addition, the use of PED may be contraindicated in patients with active bacterial infection, patients who have not received dual antiplatelet agents prior to the procedure, or in whom dual antiplatelet therapy is contraindicated, and those who have a pre-existing stent in the parent artery at the target aneurysm location.
There is evidence published in the current literature to suggest PED use can be a safe and successful method of aneurysm treatment, though few studies evaluate its use in the ICA-P. A recently published series describing 23 dissecting intracranial aneurysm patients treated with PED evaluated occlusion rates and clinical outcome. In this series, most patients presented with acute subarachnoid hemorrhage (52%), mass effect (22%), and cerebral ischemia (4%). Ninety-one percent of the dissecting lesions were located in the intracranial posterior circulation, with only two dissecting aneurysms found in the anterior circulation (supraclinoid ICA and proximal MCA), and none in the ICA-P segment. Higher occlusion rates were achieved in small (<10mm) aneurysms, with an overall occlusion rate of 69.5%. Good clinical outcome was demonstrated in 74% of patients [1] .
Fiorella, et al. described the use of the PED to treat two patients who presented with large, symptomatic, circumferential, fusiform intracranial vertebral artery aneurysms. In both patients, microsurgical intervention was considered a high risk procedure, and endovascular interventions failed. Parent vessel reconstruction with aneurysm exclusion was achieved in both cases, although in one patient, adjunct coiling was added within the saccular component of the complex fusiform aneurysm. Cylindrical reconstruction and aneurysm exclusion was confirmed with angiography after 72 hours, and no further complications were reported at 30 days or one year follow-up [11] .
Another report by Fiorella, et al. describes a symptomatic, large, ophthalmic segment ICA aneurysm associated with an ipsilateral dolichoectatic supraclinoid ICA and middle cerebral artery (MCA) aneurysms. Initial treatment was performed via coil embolization without stent, which provoked coil compaction and recanalization of the aneurysm. Multiple pipeline stents were used to reconstruct the anterior circulation from the distal MCA-M1 to the distal ICAcavernous segment, which led to reorganization of blood flow through the anterior cerebral and anterior choroidal arteries, resulting in complete occlusion of the aneurysm [12] .
The treatment benefits of the PED in patients with ruptured aneurysms and challenging morphologies were documented in three patients with a posterior basilar trunk fusiform dilatation, a blister-like supraclinoid ICA, and an A1-A2 segment anterior cerebral artery junction dissecting aneurysm [14] . Aneurysm obliteration was achieved in all three cases with no early hemorrhage or adverse events. Although this series is small, the authors highlighted the substantial value of flow-remodeling devices in treating fusiform, giant, and wide-necked aneurysms that are not amenable to conventional treatment strategies [14] .
Treatment of an iatrogenic pseudoaneurysm of the left ICA at the level of the carotid canal with a PED is discussed by Amenta, et al., similar to our case; flow stasis within the aneurysm dome was demonstrated after deployment of overlapping stents. A follow-up angiogram completed four months post-procedure demonstrated total wall remodeling and endoluminal reconstruction of the left ICA lumen [17] .
Though success with the PED is documented, a recent report on the use of flow-diverting technique for the treatment of a petrous, mycotic pseudoaneurysm described recurrence of the bleed 12 days after deployment of the pipeline stent. The authors suggest that treatment failure was due to blood flow pressure gradients created between the parent arterial lumen and the sick pseudoaneurysm wall, possibly induced by skull-based persistent erosive osteomyelitis [18] .
Finally, careful evaluation of the branching arteries and the associated perforators related to the specific arterial segment is important when considering the selection of a flow-diversion technique [1, 3, [11] [12] [13] [14] [15] 19] . In our case, that wasn't a point of consideration due to the fact that the ICA-P segment lacks perforators and other arterial branches, with the exception of a persistent otic artery which is part of the fetal circulation and responsible for connecting this arterial segment with the posterior circulation.
Conclusions
Endovascular flow-remodeling techniques can be considered an attractive therapeutic option with acceptable risk to treat an enlarging ICA-P segment pseudoaneurysm which is not amenable to any other form of treatment.
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